Recently, the association between motorcycling and erectile dysfunction (ED) has been reported. Also, lower urinary tract symptoms (LUTS) were reported to be associated with ED. The aim of this study is to evaluate the association of ED with LUTS in motorcyclists. We investigated the prevalence and the status of ED using a 5-item version of the International Index of Erectile Function (IIEF-5) in 150 motorcyclists. ED was diagnosed when the IIEF-5 score was less than 17. The International Prostate Symptom Score (IPSS) was also applied, and the relationship between IIEF-5 and IPSS was evaluated. Of the 150 motorcyclists, 37 (25%) had ED, and 31 (21%) had moderate or severe symptoms of LUTS (IPSS X8). The IIEF-5 was significantly associated with the severity of IPSS (P ¼ 0.002) and age (Po0.0001). The IIEF-5 was also significantly associated with the scores of both voiding (Po0.0001) and storage symptoms (P ¼ 0.001). On stepwise logistic regression analysis, age and storage symptoms are independent risk factors for ED in motorcyclists. LUTS seemed to be associated with ED in motorcyclists.
Introduction
Sexual dysfunction is highly prevalent in aging men. In the Massachusetts Male Aging Study (MMAS), more than half of the men aged 40-70 years had some degree of erectile dysfunction (ED), ranging from 39% in men aged 40 years to 67% in those aged 70 years. 1 Besides age, ED is also strongly related to comorbidities such as diabetes, hypertension and cardiovascular disease. On the other hand, many epidemiological studies revealed that the severity of lower urinary tract symptom (LUTS) was a crucial risk factor for ED, independent of age and comorbidities. [2] [3] [4] [5] Recently, we reported that motorcycling was an independent risk factor for ED. 6 In this study, we investigated the relationship between ED and LUTS using a 5-item version of the International Index of Erectile Function (IIEF-5) and the International Prostate Symptoms Score (IPSS) in Japanese motorcyclists. We also analyzed the ED relationship with two domains of IPSS (storage symptoms and voiding symptoms).
Methods
Two hundred and forty four motorcyclists who belonged to motorcyclist clubs in the Kansai district of Japan were given self-completion questionnaires concerning ED, LUTS and health status. 6 Of the 244 motorcyclists, 150 returned complete responses (response rate 61.5%). The motorcyclists rode for approximately 3 h each every saturday and sunday. Accordingly, they had all ridden almost the same number of kilometers per year. This study was approved by the ethical committee of Matsushita Memorial Hospital. The questionnaires consisted of Japanese versions of the IIEF-5 and IPSS, and questions on age, history of motorcycling, type of motorcycle and a survey of health status (including age, present illnesses and previous history of medication and hospitalization). The severity of ED was classified into five categories in each age group (non-ED: IIEF5 X22; mild: 17-21; mildmoderate 12-16; moderate: 8-11; severe: IIEF p7).
7 ED was diagnosed when the IIEF-5 score was less than 17 in this study. The severity of LUTS was classified as follows: mild IPSS 7 or less, moderate IPSS 8-19 and severe IPSS 20-35. 8 LUTS was diagnosed when the IPSS was greater than 7. In the control group, questionnaires including IPSS, IIEF-5 and health status, and history of present and past illness were given to 121 men, non-motorcyclists who were employees of five pharmaceutical companies with head offices in Osaka. The questionnaires were self-administered and no attempt was made to validate answers. Of the 128 men, 117 men responded to the questionnaire completely (response rate 91.4%). Of the 117 men, 100 healthy controls whose ages ranged from 22 to 59 years and who had no history of present or previous illness were used as subjects. They all had been sexually active in the previous 30 days. The motorcyclists were also classified into two subgroups according to motorcycling history (over 10 years and less than 10 years). In addition, we evaluated the relationship between the IIEF 5 result and each domain of IPSS (storage symptoms: Q2, 4, 7, voiding symptoms: Q1, 3, 5, 6). Log likelihood stepwise logistic regression analysis was performed to determine the independent risk factors of ED. All statistical analysis was performed using SPSS version 11 (SPSS Inc., Chicago, IL, USA). Statistical significance was set at Po0.05 in all analyses. Table 1 shows the characteristics of the 150 motorcyclists and the 100 healthy controls. The mean ages of the control and motorcycling groups were 32.5 and 33.2 years, respectively. There was no significant difference between the two groups. None of the motorcyclists or the controls had a medical history of benign prostate hyperplasia and none were on a-1 blocker medication. The mean IPSS score was significantly higher in the motorcyclists than in the controls (Po0.001). The mean IIEF-5 score was significantly lower in the motorcyclists than in the controls (Po0.001). The IPSS and IIEF-5 scores were both associated with age in the motorcyclists and the IIEF-5 score was associated with age in the controls. There was no significant difference in the prevalence of ED between the motorcyclists with 10 years or more of motorcycling history and those with a history of less than 10 years.
Results
The relationship between ED and LUTS is shown in Table 2 . Of the 150 motorcyclists, 37 (25%) had ED (IIEF-5 o17) and 31 (21%) had LUTS (IPSS 47). Of the 119 motorcyclists who had mild symptoms of LUTS (IPSS o8), the prevalence of ED was 21% (25/ 119). In the motorcyclist group, ED was significantly associated with LUTS (P ¼ 0.042). ED was not associated with LUTS in the control group. When the IPSS scores were divided into two categories, which were those concerning voiding and storage symptoms, the IIEF-5 was significantly associated with both scores of voiding symptoms and storage symptoms (Po0.0001, respectively) in the motorcyclist group.
On stepwise logistic regression analysis in the controls and the motorcyclists, age over 30 years, consistence of LUTS (IPSS48) and motorcycling were independent risk factors for ED (Table 3 ). In addition, age over 40 years, and storage symptoms were independent risk factors for ED in the motorcyclists (Table 4) .
Discussion
Recently, we reported that motorcycling was one of the risk factors for ED in a questionnaire-based study, and that ED severity in most motorcyclists was classified mild or mild-to-moderate. 6 In the previous study, logistic regression analysis showed that motorcycling was an independent risk factor for ED. In this study, we found that LUTS was also a ED and LUTS in Japanese motorcyclists Y Naya et al risk factor for ED in motorcyclists. ED was significantly associated with LUTS in motorcyclists. In the control group, ED was not associated with LUTS in this study. It might be in a small number of men over 50 years of age in the control group. The Multinational Survey of the Aging Male (MSAM-7) study revealed a strong association of IIEF score with patients' IPSS scores. 5 This association between LUTS and ED persisted when controlled for age and other comorbidities that are known to impact sexual function. The hypothesis has attempted to explain the association between ED and LUTS by the reduced production of nitric oxide synthase/nitric oxide (NO) in the pelvis, which includes the penis, bladder and prostate. 8 NO is important in the relaxation of corpus cavernous smooth muscle and vasculature. NO is also present in the human prostate and bladder and modulates smooth muscle tone. In vitro, the human detrusor muscle was relatively inert to sodium nitroprusside (an NOdonating agent), and to agents acting through the cyclic guanosine monophosphate (cGMP) systems (cGMP analogs and inhibitors of PDE5). 9 NO may have a role in exerting an inhibitory effect on bladder sensory afferent nerves, which is mediated through cGMP. 10, 11 To clarify whether storage or voiding symptoms are concerned with ED in motorcyclists, we analyzed the relationship between IIEF5 and two domains of IPSS (storage symptoms and voiding symptoms). In simple regression analysis, both domains were significantly associated with ED, but in stepwise logistic regression analysis, the storage symptoms domain as well as age was an independent risk factor for ED in motorcyclists, but the voiding symptoms domain was not. Several studies have tried to define whether storage or voiding symptoms have a stronger relationship with the incidence of ED. Frankle et al. 12 thought that storage symptoms were more predictive of the presence of ED than obstructive symptoms. A prospective and multicenter study from the Netherlands showed that severe irritative voiding symptoms were much more closely related to ED than obstructive symptoms. 13 However, Elliott et al.
14 found no correlation between ED and irritative symptoms. On the other hand, Macfarlane et al. 15 found that ED was related ED and LUTS in Japanese motorcyclists Y Naya et al with both irritative and voiding symptoms. These studies show that there is no general conclusion about which aspect of LUTS is more closely related to ED. The association between ED and the IPSS storage symptoms in motorcyclists was a new finding in this study. In our previous study, vibration seemed to be related with the cause of ED in motorcyclists. 6 The vibrational energy causes extracellular signal-regulated kinase activation and endothelin-1 production. 16 In ED patients, plasma levels of endothelin-1 are elevated and associated with reduction of the growth hormone, NO and cGMP in the systematic and cavernous blood. 17 The vibration to perineal lesion from the saddle in motorcycle riding may cause elevation of the plasma levels of endothelin-1, and reduction of growth hormone, NO and cGMP in the cavernous blood, bladder and prostate. A recent study revealed that PDE5 regulated rat bladder smooth muscle tone, and PDE5 inhibitor increased NO signaling, potentiated bladder relaxation and inhibited bladder smooth muscle proliferation. 18 Reduction of NO may cause ED and bladder irritability. Therefore, the vibration from motorcycling may cause ED and storage symptoms.
Conclusion
The results of this study showed that motorcycling was one of the risk factors for ED and in motorcyclists the severity of LUTS was associated with ED. This study was preliminary and the data for it were obtained from the self-reports of the subjects. Additional studies are needed to more fully clarify the cause of ED and LUTS in motorcyclists.
